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a b s t r a c t
Diether, Lee, and Werner (2009) show that, in general, short sellers are contrarian in both contemporaneous and past returns and able to impressively predict future returns. This study examines these trading characteristics during both the trading day and the afterhours period. Interestingly, we find short sellers are less contrarian during the after-hours period. However, the return predictability contained in short sales is nearly five times less during after-hours trading than during regular trading hours. These results indicate that higher levels of information asymmetry and price discovery during the after-hours period (Barclay & Hendershott, 2003 , 2004 are not driven by the trading of after-hour short sellers.
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In this study, we compare the level of informed short selling during normal market hours to the level of informed short selling during periods when markets are closed (the after-hours period). This comparison is motivated by prior research that posits that informed trading is more likely to occur during non-market hours (Barclay & Hendershott, 2003 , 2004 . Given that the recent consensus in the literature is that short sellers are informed about future stock prices ( On one hand, short sellers may drive the higher levels of informed trading during the after-hours period. According to theory in Diamond and Verrecchia (1987), possible short-sale constraints increase equity borrowing costs and restrict the level of short selling to only those traders with information about future stock prices. Further, trading after hours is also subject to higher transaction costs (Barclay & Hendershott, 2004 ). Short-sale constraints coupled with higher transaction costs may motivate only the most rational informed traders to sell short during the after-hours period. Therefore, the fraction of short sales that contain information may be markedly higher during the after-hours period than during normal market hours.
On 2009) show that short sellers are contrarian in both contemporaneous and past returns and are able to reliably predict negative returns at the daily level. They argue that short sellers target stocks that become out-of-line with their fundamental value and attempt to arbitrage this type of temporary mispricing. Barclay and Hendershott (2003), however, show that while levels of informed trading are greater during the after-hours period, after-hours prices are more noisy. Therefore, informed short sellers that generally target stocks that are temporarily mispriced may choose not to trade during the after-hours period because of the noisiness of after-hours prices. 2 Determining whether the information content of short selling is higher during the after-hours period than during normal trading hours becomes the principle empirical question of this study.
We estimate informed short selling three different ways. Given the breadth of research that shows that short sales contain information about future prices, we first compare the raw levels of short selling during the after-hours period to the raw levels of short selling during normal market hours. Second, we follow Diether et al. In the framework of our research question, we test whether the level of contrarian short selling during the after-hours period is greater than the level of contrarian short selling during the normal market hours. 3 Third, we estimate informed short selling by examining the common negative relation between current short selling and future returns both during normal trading hours and the after-hours period. 4 In our first set of results, we find that the after-hours short selling is much less common than other after-hours trading activity. Relative to total trading activity during normal market hours, afterhours trading activity makes up nearly 4.7%. However, after-hours short selling only makes up 1.4% of short selling during normal market hours. As short sellers are generally thought of as informed investors, observing less short-selling activity during the after-hours period suggests that short sellers do not contribute to the high levels of after-hours informed trading that is documented in Barclay and Hendershott (2003, 2004) .
In our second set of tests, we compare the contrarian trading behavior of short sellers during normal market hours to the contrarian behavior of short sellers after hours. Our results show that the positive relation between short selling and both contemporaneous and past returns is significantly weaker during the after-hours period indicating that short sellers that trade during the period when markets are closed are less contrarian than short sellers that trade during normal market hours. Under the assumption that contrarian trading represents informed trading (Avramov et al., 2006; Diether et al.,
